The anti-inflammatic activity of a sulfated polysaccharide Fucoidan in innate
immune cells
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Fucoidan is a series of natural sulfated polysaccharides derived from brown seaweeds
and have reported to possess various biological activities such as anti-tumor,
anti-virus, and immuno-modulatory effects. In previous study, we revealed that
fucoidan derived from Cladosiphon okamuranus activated murine macrophage-like
cell line RAW264 cooperatively with Zymosan, a Saccharomyces cerevisiae-derived
B-glucan. On the other hand, several reports demonstrated that fucoidan inhibited
lipopolysaccharide (LPS)-induced production of nitrogen oxide (NO) and
inflammatory cytokines by RAW264 cells. Therefore, in this study, we investigated
the potential of fucoidan derived from Undaria pinnatifida to regulate the excessive
activation of RAW264 cells in response to overstimulation with pathogen components.
RAW264 cells were inoculated at 20000 cells/well in 96-well culture plates, and after
a recovery culture for 24 hr, the cells were treated with fucoidan with or without
appropriate concentrations of each ligand for pattern recognition receptors (PRRs)
including Toll-like receptors (TLRs). Whereas the production of NO was significantly
enhanced with fucoidan alone, it was dose-dependently inhibited by fucoidan under
stimulation with Pam3CSK4 (TLR1/TLR2 ligand), heat killed Listeria
monocytogenes (HKLM, TLR2 ligand), LPS (TLR4 ligand), Pam2CGDPKHPKSF
(FSL-1, TLR2/TLR6 ligand). These results suggested that fucoidan have beneficial
ability to alleviate excessive inflammatory reaction during pathogenic infection and
maintain suitable immune balance.
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